Molecular approaches to problems in biogeochemical cycling.
By using molecular probe techniques in combination with activity and expression measurements, it is possible to estimate bacterial populations in nature. This information can be exploited to study a number of important environmental problems. For instance, it will be possible to study ecosystem perturbation and microbial competition, by altering an ecosystem or a laboratory model of an ecosystem, and assessing corresponding changes in key activities and populations. In addition, regulation of activities in the laboratory can be compared to the response of activities and populations in situ, to develop an understanding of the key parameters that control these processes in nature. These types of approaches are important steps for determining the role of microorganisms in geochemical cycling, in both specific habitats and on a global basis.